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(54) DATA TRANSMISSION METHOD AND DEVICE

(67)  The present invention discloses a method and
an apparatus for transmitting data. The method includes:
obtaining a data transmitting instruction that points to a
plurality of partition data associated with at least one

two groups of target partition data are retrieved, a total
number of the DataBatches in the at least two groups of
the target partition data is smaller than or equal to a spec-
ified batch number threshold; and encapsulating the tar-

transmitting data; determining target partition data that
have already been stored in a local data pool from the
plurality of partition data, where each target partition data
includes at least one DataBatch; retrieving at least one
target partition data in a current retrieval, where if at least

get partition data retrieved in the current retrieval into a
data tuple and transmitting the data tuple to an initiator
of the data transmitting instruction. The technical solution
provided by the present application can improve the ef-
ficiency of data processing.

. Obtaining a data transmitting instruction, where the data transmitting
instruction points to at least one of a plyrality of partition data associated with
the transmitting data
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Determining target partition data already stored in the local data pool from the
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Retrieving at least one target partition data in the current retrieval, where if at
least two groups of the target partition data are retrieved, a total number of the
DataBatches in the at least two groups of the target partition data is smaller than
or equal to a specified batch number threshold

7

Encapsulating the target partition data retrieved in the current retrieval into a
data tuple and transmifting the data tuple to an initiator of the data transmitting
instruction
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Description

FIELD OF THE DISCLOSURE

[0001] The present invention relates to the field of In-
ternet technologies and, more particularly, relates to a
method and an apparatus for transmitting data.

BACKGROUND

[0002] As the amount of data on the Internet continues
to grow, it is now often based on distributed systems to
process large amount of network data. For example, as
adistributed real-time big data processing system, Storm
has a tremendous data processing capacity and is highly
scalable. In case of increased load, Storm can maintain
its performance by linearly adding resources.

[0003] In addition, Kafka is a distributed messaging
system that stores logs persistently in disks. When stor-
ing data, Kafka may often classify the data in topics. At
the same time, each data topic may include a plurality of
partition data. The plurality of partition data may be
grouped by the data topic and stored in partitions.
[0004] Currently, when areal-time big data processing
platform is constructed, a system architecture of Storm-
Kafka integration may often be utilized. Business data or
business logs may be written to Kafka in real-time and
Storm retrieves the data from Kafka to perform calcula-
tions. In practical applications, business scenarios may
be complicated and flexible. Performing a business anal-
ysis may require retrieval of various types of business
logs. Thus, a Storm system may often be required to
retrieve data topics from multiple Kafka.

[0005] Businesses often have peak hours. Logs gen-
erated during peak hours may be substantially larger as
compared to off-peak hours and may even be several
times logs generated during comparable off-peak hours.
In this case, when the Storm systemretrieves the partition
data of the multiple data topics, a processing program
may run out of memory or process the data in a current
retrieval substantially slowly due to a sudden surge of
the amount of the data or a substantially large amount
of the data retrieved in each retrieval, thereby lowering
an efficiency of data processing.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] The objective ofthe embodiments ofthe present
application is to provide a method and an apparatus for
transmitting data to improve the efficiency of data
processing.

[0007] To achieve the above objective, the present ap-
plication provides a method for transmitting data. The
method includes: obtaining a data transmitting instruction
that points to a plurality of partition data associated with
atleastone transmitting data; determining target partition
data that have already been stored in a local data pool
from the plurality of partition data, wherein each target
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partition data includes at least one DataBatch; retrieving
at least one target partition data in a current retrieval,
wherein if at least two groups of target partition data are
retrieved, a total number of the DataBatches in the at
least two groups of the target partition data is smaller
than or equal to a specified batch number threshold; and
encapsulating the target partition data retrieved in the
current retrieval into a data tuple and transmitting the
data tuple to an initiator of the data transmitting instruc-
tion.

[0008] To achieve the above objective, the present ap-
plication provides an apparatus for transmitting data. The
apparatus includes: an instruction acquisition unit for ob-
taining a data transmitting instruction that points to a plu-
rality of partition data associated with at least one trans-
mitting data; a target partition data determination unit for
determining target partition data that are stored in a local
data pool from the plurality of partition data, wherein each
target partition data includes at least one DataBatch; a
dataretrieval unitfor retrieving atleastone target partition
data in a current retrieval, wherein if at least two groups
of the target partition data are retrieved, a total number
of the DataBatches in the atleast two groups of the target
partition data is be smaller than or equal to a specified
batch number threshold; and a data transmitting unit for
encapsulating the target partition data retrieved in the
current retrieval into a data tuple and transmitting the
data tuple to an initiator of the data transmitting instruc-
tion.

[0009] To achieve the above objective, the present ap-
plication provides an apparatus for transmitting data. The
apparatus includes: a memory for storing a computer pro-
gram; and a processor for executing the computer pro-
gram stored in the memory to implement the disclosed
method.

[0010] It can be seen from the above description that
the technical solution provided by the present application
may specify in advance the partition data associated with
each transmitting data. After the data transmitting instruc-
tion is received, the multiple partition data to be transmit-
ted may be determined. Then, the local data pool may
be searched first for the target partition data that have
already been stored. The target partition data already
stored in the local data pool may be retrieved and trans-
mitted in multiple times. To ensure thatan amount of data
retrieved each time is not too large to cause memory
overflow or data processing congestion, the upper limit
of the number of the DataBatches in the partition data
that are retrieved each time may be pre-defined. The
upper limit of the number of the DataBatches may be
seen as the specified batch number threshold. As such,
when at least two groups of the target partition data are
retrieved in the current retrieval, it is ensured that the
total number of DataBatches in the multiple retrieved tar-
get partition data is smaller than or equal to the specified
batch number threshold and the amount of retrieved data
are not too large. In addition, if the total number of the
DataBatches in the target partition data of one retrieval
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is greater than or equal to the specified batch number
threshold, the target partition data may be retrieved and
transmitted in a single retrieval. As such, on one hand,
the retrieval of an excessive amount of data may be
avoided. On the other hand, it is ensured that all the Da-
taBatches in a same data partition are retrieved and
transmitted in a same retrieval. A problem of data cor-
ruption due to data segmentation may be avoided. It can
be seen from the above description that the technical
solution provided by the present application may limit the
amount of data in each retrieval. Thus, the problem of
memory overflow or data processing congestion caused
by retrieval of an excessive amount of data may be avoid-
ed and the efficiency of data processing may be im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to more clearly illustrate the technical
solutions in the embodiments of the present disclosure,
drawings used in the description of the embodiments will
be briefly described below. Obviously, the drawings in
the following description are only some embodiments of
the present invention. Other drawings may also be ob-
tained by those of ordinary skillin the art without inventive
work.

FIG. 1 illustrates a schematic diagram of an exem-
plary system architecture according to disclosed em-
bodiments;

FIG. 2 illustrates a flow chart of an exemplary method
of transmitting data according to disclosed embodi-
ments;

FIG. 3 illustrates a schematic diagram of traversal
of an exemplary data packet according to disclosed
embodiments;

FIG. 4 illustrates a schematic diagram of functional
modules of an exemplary apparatus for transmitting
data according to disclosed embodiments; and

FIG. 5 illustrates a schematic diagram of an exem-
plary apparatus for transmitting data according to

disclosed embodiments.

DETAILED DESCRIPTION

[0012] Tomake the objectives, technical solutions, and
advantages of the present disclosure clearer, the follow-
ing further describes the embodiments of the present dis-
closure in details with reference to the accompanying
drawings.

Embodiment One

[0013] The present application provides a method for
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transmitting data. The method may be applied to a sys-
tem architecture as shown in FIG. 1. The system archi-
tecture may include a pre-configured partition database,
an apparatus for transmitting data, and a plurality of data
processing nodes. The apparatus for transmitting data
may retrieve partition data from the pre-configured par-
tition database and store the partition data in a local data
pool. Then, based on areceived data transmitting instruc-
tion, the apparatus for transmitting data may retrieve the
corresponding data from the local data pool and transmit
the data to an initiator of the data transmitting instruction
after being processed at the plurality of data processing
nodes. In practical applications, the pre-configured par-
tition database may be a Kafka database, the apparatus
for transmitting data may be a kafkaspout, and each of
the plurality of data processing nodes may be a bolt.
[0014] Specifically, referring to FIG. 2, the method for
transmitting data provided by the present application may
include the following steps.

[0015] S1: obtaining a data transmitting instruction,
where the data transmitting instruction points to at least
one of a plurality of partition data associated with the
transmitting data.

[0016] In one embodiment, a Storm system may have
separate data retrieval and data transmittal processes
for each transmitting data. When a kafkaspout is initial-
ized, each transmitting data may be assigned with cor-
responding partition data (Partition) in advance. Subse-
quently, each transmitting data may perform the data re-
trieval and data transmittal processes based on the as-
signed partition data. Specifically, the partition data may
be grouped in data topics. When the kafkaspout is initial-
ized, the partition information of each data topic may be
retrieved. Each data topic may include a plurality of par-
tition data. Partition information may include an identifier
of the data topic and identifiers of multiple partition data
in the data topic. For example, there are two data topics.
The identifiers for the two data topics may be 0 and 1,
respectively. Each data topic may include 10 partition
data. The identifiers for the 10 partition data in the first
data topic may be numbers from 0 to 9. The identifiers
for the 10 partition data in the second data topic may be
numbers from 10 to 19. In this case, the partition infor-
mation for the first data topic may be a combination of
numbers 0:0, 0: 1, 0:5, etc. The first number represents
the data topic identifier. The second number represents
the partition data identifier.

[0017] In one embodiment, after the partition informa-
tion for each data topic is retrieved, the partition informa-
tion in each data topic may be sorted according to the
data topic identifiers and the partition data identifiers. In
sorting result, the sorting process may initially sort the
partition information according to the data topic identifi-
ers. Within the same data topic, the sorting process may
subsequently sort the partition information according to
a sequence of the identifiers of the partition data. Each
current transmitting data may also have an index identi-
fier. The indexidentifier may be a number ascending from
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0. Forexample, an indexidentifier for the first transmitting
data may be 0, and an index identifier for the second
transmitting data may be 1. Then, a specified partition
may be selected from the sorted partition information
based on its index identifier and the specified partition
data may be assigned to the current transmitting data
source. For example, there are two data topics with iden-
tifiers 0 and 1. Each of the two data topics may include
10 groups of partition data. The identifiers for the partition
data in the first data topic may be from 0 to 9. The iden-
tifiers for the partition data in the second data topic may
be from 10 to 19. Assuming there are 10 current trans-
mitting data. Each transmitting data may be assigned
with two partition data. The first transmitting data with an
index identifier 0 may be assigned with the partition data
with the identifiers 0 and 10. Correspondingly, the second
transmitting data with an index identifier 1 may be as-
signed with the partition data with the identifiers 1 and
11. So on and so forth until the assignment of the partition
data is completed. As such, different transmitting data
may be associated with different partition data.

[0018] Inone embodiment, when transmitting data, the
kafkaspout may receive a data transmitting instruction,
which carries the identifier of each partition data to be
transmitted and the identifier of the data topic that the
partition data belong to. As such, the kafkaspout may
know the partition data pointed by the data transmitting
instruction by analyzing the data transmitting instruction.
[0019] S3: determining target partition data already
stored in the local data pool from the plurality of partition
data, where each target partition data includes at least
one DataBatch.

[0020] Inoneembodiment,the kafkaspout mayinclude
a local data pool for storing data retrieved from a Kafka
database. The plurality of partition data to be transmitted
may first be searched in the local data pool to determine
whether the local data pool includes some or all of the
plurality of partition data. Thus, the target partition data
already stored in the local data pool may be determined
from the plurality of partition data. The target partition
data may be divided into groups based on the DataBatch-
es and data belonging to a same data partition may not
be divided into different DataBatches. Thus, each target
partition data may include at least one DataBatch.
[0021] S5: retrieving at least one target partition data
in the current retrieval, where if at least two groups of the
target partition data are retrieved, a total number of the
DataBatches in the at least two groups of the target par-
tition data is smaller than or equal to a specified batch
number threshold.

[0022] In one embodiment, the target partition data
may be retrieved from the local data pool in multiple re-
trievals. To ensure that an amount of data retrieved each
time is not too large, the amount of the data retrieved
each time may be pre-defined. Specifically, a specified
batch number threshold may be pre-configured. The
specified batch number threshold may be used as an
upper limit of the total number of the DataBatches re-
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trieved each time. Referring to FIG. 3, taking the current
retrieval as an example, an attempt may be made to se-
quentially retrieve each target partition data. For the first
target partition data in the current retrieval, the kaf-
kaspout may recognize the total number of the Data-
Batches included in the first target partition data and up-
date an accumulation value of the pre-configured batch
number statistical parameter based on the recognized
total number. The pre-configured batch number statisti-
cal parameter may be used to count the total number of
the DataBatches that have already been retrieved in the
currentretrieval. The parameter may have an initial value
0 and may only be applicable to the current retrieval. If
the current retrieval is completed, the parameter may be
reset to 0. For the first target partition data, the corre-
sponding total number of the DataBatches may be di-
rectly written to the parameter. The updated accumula-
tion value may be compared with the specified batch
number threshold to determine a size relationship. If the
updated accumulation value is smaller than the specified
batch number threshold, it indicates that the total number
of the DataBatches in the current retrieval has not
reached the upper limit. Thus, the current retrieval may
continue to retrieve more DataBatches. At this point, the
kafkaspout may retrieve the remaining DataBatches in
the first target partition data and an attempt to retrieve
other target partition data stored in the local data pool
may start. However, if the updated accumulatio value is
greater than or equal to the specified batch number
threshold, it indicates that no more DataBatches may be
retrieved in the current retrieval. At this point, the first
target partition data may be the only target partition data
retrieved in the current retrieval and data retrieving proc-
ess of the current retrieval may be ended.

[0023] AsshowninFIG. 3, when the updated accumu-
lation value is smaller than the specified batch number
threshold, a subsequent target partition data may be tra-
versed. The subsequent target partition data may be-
come the current target partition data. A sum of the total
number of the DataBatches included in the current target
partition data and the accumulation value of the pre-con-
figured batch number statistical parameter may be cal-
culated. At this point, the pre-configured batch number
statistical parameter may record the total number of Da-
taBatches in the first target partition data. As such, the
calculation result may be the total number of the Data-
Batches in the first target partition data and the current
target partition data. It should be noted that calculating
the sum of the two values does not update the pre-con-
figured batch number statistical parameter with the total
number of the DataBatches included in the current target
partition data. At this point, if the calculation result is
greater than the specified batch number threshold, it in-
dicates that if all the DataBatches in the current target
partition data are retrieved, the amount of data retrieved
may be too large. To ensure that the DataBatches in a
same target partition data are retrieved all in one retrieval,
the current target partition data may be skipped, and a



7 EP 3 835 975 A1 8

subsequent target partition data may be traversed. Sim-
ilarly, if the sum of the total number of DataBatches in-
cluded in the subsequent target partition data and the
total number ofthe DataBatches in the first target partition
data is greater than the specified batch number thresh-
old, the target partition data may skipped again until the
calculation result is smaller than or equal to the specified
batch number threshold.

[0024] In one embodiment, if the calculation result for
the current target partition data is smaller than the spec-
ified batch number threshold, it indicates that the upper
limit of the amount of retrieved data may not be exceeded
if all the DataBatches in the current target partition data
are retrieved. At this point, after the first target partition
data are retrieved, the DataBatches in the current target
partition data may be retrieved. The total number of the
DataBatches included in the current target partition data
may be used to update the accumulation value of the
pre-configured batch number statistical parameter.
Then, the above process may be repeated to traverse
subsequent target partition data until all the target parti-
tion data are traversed.

[0025] S7: encapsulating the target partition data re-
trieved in the current retrieval into a data tuple and trans-
mitting the data tuple to an initiator of the data transmitting
instruction.

[0026] In one embodiment, after the traversal of the
target partition data in the local data pool is completed,
the DataBatches in the current retrieval may be encap-
sulated into the data tuple and the data tuple may be
transmitted to the initiator of the data transmitting instruc-
tion. After the retrieval and transmittal of the DataBatches
in the current retrieval are completed, the same process
may be repeated for the retrieval and transmittal of the
DataBatches in a subsequent retrieval.

[0027] Inone embodiment, after the data tuple is trans-
mitted to the initiator of the data transmitting instruction,
the partition information corresponding to the target par-
tition data in the current retrieval and a data offset asso-
ciated with the partition information may be recorded.
The partition information corresponding to the target par-
tition data may include the identifier of the data topic that
the target partition data belong to and the identifiers of
the target partition data. In addition, the data offset may
point to an ending position of the data that have already
been retrieved. As such, when the partition data are re-
trieved from the local data pool in a subsequent retrieval,
the data retrieval may start directly from the position in-
dicated by the data offset. Thus, no data may be omitted
or duplicated. In practical applications, the Storm system
may include a central management system ZooKeeper.
The partition information corresponding to the target par-
tition data and the data offset associated with the partition
information may be written to the ZooKeeper. The data
stored in the ZooKeeper may be accessed in the subse-
quent data retrieval and the corresponding data offset
may be obtained. It should be noted that, in practical ap-
plications, the corresponding partition information may
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not be written to the ZooKeeper every time the target
partition data are transmitted. Instead, the partition infor-
mation corresponding to the target partition data and the
data offset associated with the partition information may
be written to the ZooKeeper only after it is confirmed that
all the transmitted data of the current retrieval have al-
ready been successfully processed.

[0028] In one embodiment, a portion of the partition
data to be transmitted may not be stored in the local data
pool. At this point, the kafkaspout need to retrieve the
corresponding partition data from a pre-configured par-
tition database, i.e., a Kafka database, to store into the
local data pool and may then transmit the data from the
local data pool. Specifically, for the partition data that are
not stored in a local resource pool, the kafkaspout may
first obtain a data offset and a data size of the partition
data that are not stored in the local resource pool. The
data offset may indicate a starting position of the data
and the data size may indicate an amount of the data to
be retrieved from the starting position. In practical appli-
cations, if the kafkaspout retrieves the data from the pre-
configured partition database for the first time, the data
offset of the partition data may be stored in the pre-con-
figured partition database. At this point, a pre-configured
parameter may be used to retrieve the data offset corre-
sponding to the partition data that are not stored locally
from the pre-configured partition database. The pre-con-
figured parameter may indicate an address of the data
offset recorded in the Kafka database.

[0029] In addition, if it is not the first time that the kaf-
kaspout retrieves the data from the pre-configured par-
tition database, it indicates that a portion of the partition
data have been retrieved previously from the Kafka da-
tabase and stored in the local data pool and the target
partition data in the local data pool have provided to an
initiator of a data acquisition request. At this point, the
data offset after the previously retrieved data have been
processed may be recorded in ZooKeeper's memory.
Thus, in this case, the kafkaspout may retrieve the data
offset corresponding to the partition data that are not
stored locally directly at the address specified in Zoo-
Keeper's memory. After the data offset and the data size
are retrieved, the kafkaspout may retrieve the data spec-
ified in the data size from the pre-configured partition
database starting from the position indicated by the data
offset. The retrieved data may be divided into DataBatch-
es according to a certain data granularity. Finally, the
divided DataBatches may be stored in the local resource
pool of the kafkaspout according to the partition data that
the DataBatches belong to. After the divided DataBatch-
es are stored in the local resource pool according to the
partition data that the DataBatches belong to, the kaf-
kaspout may also record the data offset of the DataBatch-
es according to the partition data that the DataBatches
belong to. The recorded data offset may be used later to
retrieve the DataBatches in the partition data from the
local resource pool.

[0030] Inoneembodiment,toensurethatnoredundant



9 EP 3 835 975 A1 10

partition data are stored on the local data pool, the kaf-
kaspout may notretrieve the data from the pre-configured
partition database until all the data retrieved from the pre-
configured partition database in the current retrieval have
been transmitted.

Embodiment Two

[0031] Referringto FIG. 4, the present application also
provides an apparatus for transmitting data. The appa-
ratus may include an instruction acquisition unit, a target
partition data determination unit, a data retrieval unit, and
a data transmitting unit. The instruction acquisition unit
may be used to obtain a data transmitting instruction.
The data transmitting instruction may point to a plurality
of partition data associated with at least one transmitting
data. The target partition data determination unit may be
used to determine target partition data that are stored in
a local data pool from a plurality of partition data. Each
target partition data may include at least one DataBatch.
The data retrieval unit may be used to retrieve at least
one target partition data in a current retrieval. If at least
two groups of the target partition data are retrieved, a
total number of the DataBatches in the atleast two groups
of the target partition data may be smaller than or equal
to a specified batch number threshold. The data trans-
mitting unit may be used to encapsulate the target parti-
tion data retrieved in the current retrieval into a data tuple
and transmit the data tuple to an initiator of the data trans-
mitting instruction.

[0032] Inoneembodiment, the target partition data de-
termination unit may include a first retrieval module, a
conditional retrieval module, and a traversal module. The
first retrieval module may be used to update an accumu-
lation value of a pre-configured batch number statistical
parameter according to a total number of DataBatches
included in the first target partition data. The conditional
retrieval module may be used to retrieve the DataBatches
in the first target partition data and traverse other target
partition data stored in the local data pool if the updated
accumulation value is smaller than the specified batch
number threshold. The traversal module may be used to
calculate a sum of the total number of the DataBatches
included in the current target partition data and the ac-
cumulation value of the pre-configured batch number sta-
tistical parameter. If the calculation result is greater than
the specified batch number threshold, the traversal mod-
ule may continue to traverse subsequent target partition
data. If the calculation result is smaller than or equal to
the specified batch number threshold, the traversal mod-
ule may retrieve the DataBatches in the current target
partition data, update the accumulation value of the pre-
configured batch number statistical parameter according
to the total number of the DataBatches included in the
currenttarget partition data, and continue to traverse sub-
sequent target partition data.

[0033] Correspondingly, the data transmitting unit may
be used to encapsulate the target partition data retrieved
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in the current retrieval into a data tuple and transmit the
data tuple to the initiator of the data transmitting instruc-
tion after the traversal of the target partition data in the
local data pool is completed.

[0034] Inone embodiment, the target partition data de-
termination unit may also include a single retrieval mod-
ule for retrieving only the first target partition data in the
current retrieval and ending a data retrieval process of
the current retrieval if the updated accumulation value is
greater than or equal to the specified batch number
threshold.

[0035] Inone embodiment, the apparatus may also in-
clude an unstored data information acquisition unit and
a partition data retrieval unit. The unstored data informa-
tion acquisition unit may be used to obtain a data offset
and a data size of unstored partition data that are not
stored in alocal resource pool. The partition data retrieval
unit may be used to retrieve the data specified in the data
size from the pre-configured partition database starting
from the position indicated by the data offset, divide the
retrieved data into DataBatches, and store the divided
DataBatches in the local resource pool according to the
partition data that the DataBatches belong to.

[0036] Referringto FIG. 5, the present application also
provides another apparatus for transmitting data. The ap-
paratus may include a memory and a processor. The
memory may be used to store a computer program. The
processor may be used to execute the computer program
to implement the previously disclosed method for trans-
mitting data.

[0037] It can be seen from the above description that
the technical solution provided by the present application
may specify in advance the partition data associated with
each transmitting data. After the data transmitting instruc-
tion is received, the partition data to be transmitted may
be determined. Then, the local data pool may be
searched first for the target partition data that have al-
ready been stored. The target partition data already
stored in the local data pool may be retrieved and trans-
mitted in multiple times. To ensure thatan amount of data
retrieved each time is not too large to cause memory
overflow or data processing congestion, the upper limit
of the number of the DataBatches in the partition data
that are retrieved each time may be pre-defined. The
upper limit of the number of the DataBatches may be
called the specified batch number threshold. As such,
when at least two groups of the target partition data are
retrieved in the current retrieval, it is ensured that the
total number of DataBatches in the multiple retrieved tar-
get partition data is smaller than or equal to the specified
batch number threshold and the amount of retrieved data
are not too large. In addition, if the total number of the
DataBatches in the target partition data of one retrieval
is greater than or equal to the specified batch number
threshold, the target partition data may be retrieved and
transmitted in a single retrieval. As such, on one hand,
the retrieval of an excessive amount of data may be
avoided. On the other hand, it is ensured that all the Da-
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taBatches in a same data partition are retrieved and
transmitted in a same retrieval. A problem of data cor-
ruption due to data segmentation may be avoided. It can
be seen from the above description that the technical
solution provided by the present application may limit the
amount of data in each retrieval. Thus, the problem of
memory overflow or data processing congestion caused
by retrieval of an excessive amount of data may be avoid-
ed and the system stability in the process of data process-
ing may be improved.

[0038] Through the description of the above embodi-
ments, those skilled in the art may clearly understand
that the embodiments may be implemented in software
on a general-purpose hardware platform or implemented
in hardware. Based on such understanding, the above
described technical solution or the contribution beyond
the existing technology may be embodied in the form of
software product. The software product may be stored
in a computer readable storage medium such as a
ROM/RAM, a magnetic disk, or an optical disk, etc. The
software product may include program instructions to be
executed by a computer (e.g., a personal computer, a
server, or a network device, etc.) to implement various
method embodiments or portions of various method em-
bodiments.

[0039] It should be understood by those skilled in the
art that the foregoing are merely certain preferred em-
bodiments of the present invention and are not intended
to limit the present invention. Without departing from the
spirit and principles of the present invention, any modifi-
cations, equivalent substitutions, and improvements, etc.
shall fall within the scope of the present invention.

Claims
1. A method for transmitting data, comprising:

obtaining a data transmitting instruction that
points to a plurality of partition data associated
with at least one transmitting data;

determining target partition data that have al-
ready been stored in a local data pool from the
plurality of partition data, wherein each target
partition data includes at least one DataBatch;
retrieving at least one target partition data in a
current retrieval, wherein if at least two groups
of target partition data are retrieved, a total
number of the DataBatches in the at least two
groups of the target partition data is smaller than
or equal to a specified batch number threshold;
and

encapsulating the target partition data retrieved
inthe currentretrieval into a data tuple and trans-
mitting the data tuple to an initiator of the data
transmitting instruction.

2. The method of claim 1, wherein establishing an as-
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sociation relationship between the partition data and
the transmitting data includes:

upon initialization, retrieving partition informa-
tion of a data topic, wherein the data topic in-
cludes multiple partition data and the partition
information includes an identifier of the data top-
ic and identifiers of all the partition data in the
data topic;

sorting the partition information in the data topic
according to the identifier of the data topic and
the identifiers of the partition data; and
obtaining an index identifier of current transmit-
ting data, selecting specified partition data from
the sorted partition information according to the
index identifier, and assigning the specified par-
tition data as the current transmitting data.

3. Themethod of claim 1, wherein retrieving the at least
one target partition data in the current retrieval in-
cludes:

updating an accumulation value of a pre-config-
ured batch number statistical parameter accord-
ing to the total number of the DataBatches in-
cluded in first target partition data in the current
retrieval;

ifthe updated accumulation value is smaller than
the specified batch number threshold, retrieving
the DataBatches in the first target partition data
and traversing other target partition data in the
local data pool;

for current target partition data in a process of
traversing, calculating a sum of the total number
of the DataBatchesincluded in the currenttarget
partition data and the accumulation value of the
pre-configured batch number statistical param-
eter, if the calculation result is greater than the
specified batch number threshold, continuing to
traverse subsequent target partition data; if the
calculation result is smaller than or equal to the
specified batch number threshold, retrieving the
DataBatches in the current target partition data,
updating the accumulation value of the pre-con-
figured batch number statistical parameter ac-
cording to the total number of the DataBatches
included in the current target partition data, and
continuing to traverse subsequent target parti-
tion data; and

correspondingly, after the traversal of the target
partition data in the local data pool is completed,
encapsulating the target partition data retrieved
in the current retrieval into the data tuple and
transmitting the data tuple to the initiator of the
data transmitting instruction.

4. The method of claim 3, further including:
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ifthe updated accumulation value is greater than
or equal to the specified batch number thresh-
old, retrieving only the first target partition data
in the current retrieval and ending a data retriev-
al process of the current retrieval.

The method of claim 1, wherein after transmitting the
data tuple to the initiator of the data transmitting in-
struction, the method further includes:

recording the partition information corresponding to
the target partition data transmitted in the current
retrieval and a data offset associated with the parti-
tion information, wherein the partition information
corresponding to the target partition data includes
the identifier of the data topic that the target partition
data belong to and the identifiers of the target parti-
tion data, and when retrieving the partition data in a
local resource pool in a subsequentretrieval, starting
to retrieve the data from a position indicated by the
data offset.

The method of claim 1, further including:

for the partition data that are not stored in the
local resource pool, obtaining a data offset and
a data size of the partition data that are not
stored in the local resource pool; and
retrieving the data specified in the data size from
apre-configured partition database starting from
the position indicated by the data offset, dividing
the retrieved data into multiple DataBatches,
and storing the divided DataBatches in the local
resource pool according to the partition data that
the DataBatches belong to.

The method of claim 6, wherein obtaining the data
offset of the partition data includes:

if it is the first time that the data are retrieved
from the pre-configured partition database, re-
trieving the data offset corresponding to the par-
tition data that are not stored locally from the
pre-configured partition database according to
a pre-configured parameter; and

if itis not the first time that the data are retrieved
from the pre-configured partition database, re-
trieving the data offset corresponding to the par-
tition data that are not stored locally from a spec-
ified address of a memory.

The method of claim 6, after storing the divided Da-
taBatches in the local resource pool according to the
partition data that the DataBatches belong to, the
method further includes:

recording the data offset of the divided DataBatches
according to the partition data that the DataBatches
belong to, such that the DataBatches in the partition
data are retrieved from the local resource pool based
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on the recorded data offset.

The method of claim 6, after storing the divided Da-
taBatches in the local resource pool according to the
partition data that the DataBatches belong to, the
method further includes:

before all the data retrieved from the pre-configured
partition database in the current retrieval are trans-
mitted, retrieving no more data from the pre-config-
ure partition database.

10. An apparatus for transmitting data, comprising:

an instruction acquisition unit for obtaining a da-
ta transmitting instruction that points to a plural-
ity of partition data associated with at least one
transmitting data;

a target partition data determination unit for de-
termining target partition data that are stored in
a local data pool from the plurality of partition
data, wherein each target partition data includes
at least one DataBatch;

a data retrieval unit for retrieving at least one
target partition data in a current retrieval, where-
in if at least two groups of the target partition
data are retrieved, a total number of the Data-
Batches in the at least two groups of the target
partition data is be smaller than or equal to a
specified batch number threshold; and

adata transmitting unitfor encapsulating the tar-
get partition dataretrieved inthe currentretrieval
into a data tuple and transmitting the data tuple
to an initiator of the data transmitting instruction.

11. The apparatus of claim 10, the target partition data

determination unit includes:

a first retrieval module for updating an accumu-
lation value of a pre-configured batch number
statistical parameter according to a total number
of DataBatches included in first target partition
data in the current retrieval;

a conditional retrieval module for retrieving the
DataBatches in the first target partition data and
traversing other target partition data stored in
the local data pool if the updated accumulation
value is smaller than the specified batch number
threshold;

a traversal module for calculating a sum of the
total number of the DataBatches included in cur-
rent target partition data and the accumulation
value of the pre-configured batch number sta-
tistical parameter in a process of traversing the
current target partition data, wherein if a calcu-
lation result is greater than the specified batch
number threshold, the traversal module contin-
ues to traverse subsequent target partition data,
and if the calculation result is smaller than or
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equal to the specified batch number threshold,
the traversal module retrieves the DataBatches
in the current target partition data, updates the
accumulation value of the pre-configured batch
number statistical parameter according to the 5
total number of the DataBatches included in the
current target partition data, and continues to
traverse subsequent target partition data; and
correspondingly, after the traversal of the target
partition data in the local data pool is completed, 70
the data transmitting unit encapsulates the tar-
get partition data retrieved in the currentretrieval
into the data tuple and transmits the data tuple
to theinitiator of the data transmitting instruction.
15
12. The apparatus of claim 11, the target partition data
determination unit further includes:
a single retrieval module for retrieving only the first
target partition data in the current retrieval and end-
ing a data retrieval process of the current retrieval if 20
the updated accumulation value is greater than or
equal to the specified batch number threshold.

13. The apparatus of claim 10, further including:

25
an unstored data information acquisition unit for
obtaining a data offset and a data size of un-
stored partition data that are not stored in alocal
resource pool; and
a partition data retrieval unit for retrieving the 30
data specified in the data size from a pre-con-
figured partition database starting from a posi-
tion indicated by the data offset, dividing the re-
trieved data into multiple DataBatches, and stor-
ing the divided DataBatches in the local re- 35
source pool according to the partition data that
the DataBatches belong to.

14. An apparatus for transmitting data, comprising:

40
a memory for storing a computer program; and
aprocessor for executing the computer program
stored in the memory to implement the method
of any of claims 1-9.
45
50
55
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